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Abstract of WO03018653 

A neutral organic high polymer phosphor light- 
emitting compound used as the material of an 
organic light-emitting element, stable, and 
emitting phosphorescence with a very high 
efficiency, and an organic light-emitting element 
using organic high polymer phosphor light- 
emitting compound, the organic high polymer 
phosphor light-emitting compound characterized 
by comprising a phosphorescence light-emitting 
unit as a repetition unit for emitting 
phosphorescence light and a carrier transport 
unit as a repetition unit for transporting a carrier. 
A neutral organic high polymer phosphor light- 
emitting compound used as the material of an 
organic light-emitting element, stable, and 
emitting phosphorescence with a very high 
efficiency, and an organic light-emitting element 
using organic high polymer phosphor light- 
emitting compound, the organic high polymer 
phosphor light-emitting compound characterized 
by comprising a phosphorescence light-emitting 
unit as a repetition unit for emitting 
phosphorescence light and a carrier transport 
unit as a repetition unit for transporting a carrier. 



(3> ;M«j»IStt a 



A... PHOSPHORESCENCE UGKT EMITTING PORTION 
B>..CAH3I£R TRANSPORT PORTION 



Data supplied from the esp@cenet database - Worldwide 



ttp://v3.espacenet.com/textdoc?DB=EPODOC&IDX=WO03018653&F=0 



5/9/2006 



(i9) vkfttotom^m&M 

(43).SK^BI0 
2003 $3^ 6 0 (06.03.2003) 




PCT 



(10) 

WO 03/018653 Al 



(si) mm#¥tftm-': cosf 226/02, 

C08G 61/12, C09K 11/06, H05B 33/14 



(21) SRSttiJBHHI: 

(22) @«ai^B: 

(25) mmmmomm: 

(26) mm^mcDmti: 

(30) &9tmT — 5: 
15112001-265033 
t$Ig2002-79129 
1*1112002-112352 



PCT/JP02/08839 
2002 ^8 ^30 H (30.08.2002) 



2001 ^8 £31 B (31.08.2001) JP 

2002 *£3 ft 20 B (20.03.2002) JP 
2002^4^15 3(15.04.2002) JP 



(71) fflUA: B 21 (NIPPON HOSO KYOKAI) 
[JP/JP]; T 150-8001 i£4=m »I-TI 2# 

1 Tokyo (JP). BSfomXttb^^tt (SHOWA DENKO 



ICIC) [JP/JP]; t 105-8518 iftS 1 T § 

13i9f Tokyo (JP). 

(72) §£W%: B#ft 5f± (TOKrrO»Shizuo): T 157-8510^* 
StB«g5A-TI 10#11§ B 
i£ftffiBf 9tm& Tokyo (JP). In* (SUZUKIJVlit- 
sunori); T 157-8510 m^tP 1*ffl 4£E W-T @ 1 OS 
1 1 ^ B*tt£tt*tft£&ffi&F%J9rft Tokyo (JP). 
m*PV) (TANAKA,Isao); T 157-8510 ££3& 1ft E^E 
tt-TB 10111^ B*fci£t6£i&&affiBt3? 
Bfl* Tokyo(JP). #-h H3! (INOUE,Youji); T 157-8510 
*B«E tt-TS 1 Of1 1f B*ft& 
tfc-£lfc&&ffiBt£j5Tl*l Tokyo (JP). 6« «*! (SHI- 
RANE,Koro); T 267-0056 ^31 H =p ^rtjUK 

-TSisif Bg5fQmx«c^#«:rt chiba (jp). art 

iEEt (TAKEUCHlJVlasataka); T 267-0056 ^31 

mate a-T nfif BsiomxttxC^ttrt 

Chiba (JP). it^f- (ITO,Naoko); T 267-0056 =f S A 



(54) Title: PHOSPHOR LIGHT-EMITTING COMPOUND, PHOSPHOR LIGHT-EMITTING COMPOSITION, AND ORGANIC 
LIGHT EMITTING ELEMENT 



A ...PHOSPHORESCENCE LIGHT EMITTING PORTION 
B...CARRIER TRANSPORT PORTION 



IT) 
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o-Fy/V) (AIBN) 0. OlOg (0. 061 mm o 1 ) , mk^^ 1 0 

20 m i &xtixmmm&*fi^fc&. 8 ott-i o^s^^*fc c 

Iftl5] 
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ilXLfCo IUiRbfc#m-a-#:©^ PP*/UAj^«r*#/— /w*Kl!^LT?BtJR 

it5I r (MPPy) (PrCOPPy) 2 /VCzftI^0. 9 4 6 g& 
5 Ltifc. n<oinit&m&ft(OCHNRTfiI r ©7c*»«ftt> Ir (MP 

Py) (PrCOPPy) 2 iVCz^5 : 9 5©^itt*i^lTl/^^i 

GPCA»fe, It¥^^tf4^^^ ^^It'l 2 0 0 Offecfc (m*¥ 

io wtii»&ttJi*ii5Wos^ii3 7). z t>\z*mm<Dmft : &yt&4k& 

Ir (MPPy)' (PrCOPPy) a /V C z #fi^#£*^*!ti£«-**'T?*> 
5t#t^7/- /Vfl^ffc (tBu-PBD) ^ n p #/i'A»iK$:W!jRL;fc. 
15 lt^«. Ir (MPPy) (PrCOPPy) 2 /VC z*i^P6 Slf/'' 
— fe^ HC*tL t B u-PBD£3 5 fe ^ b t Ufc„ C £r3§Km 
mx~$>2>mikxX'( \s*>VJ* (I TO) ASov^fctf^SS-fcfc*!^ 3 — 
•Cff* 1 0 OnmOliSrMU ^<D_btC*^#SfeT*C alrl Onm, A 1 Ir 
1 0 Onmi$LHi^ Lfc 0 I TO«fciiE© v A 1 

(&R09 2 - 1 ) »*5B3fctt^«!©¥*# : ( 2 - [3- ( 2 * ^ y p 
■OK^v'^^Vl') ^/W^^/V^-arv-^^^/Vj tfJJ [2- (3 — 

. 7°p ft=^7x=/v) ey s?v] *r y s*** ( i i i ) (£*t. i r (mip 

25 Py) (PrCOPPy) 2 iB&-T) 

» 1 - 1 -C^Ufcf f ^©l 1 ^^ I r (HOPPy) 3 ^^ (6 
) t^-fct 5 ^^DO'f/^xWyv/rt-F (MO K BSfp® 
I®D £ 1 : lT?RJ&;*ii\ RV>Ta0OOHS«rP r COC 1 irSfS^t, I 
r (MiPPy) (PrCOPPy) a #£fi!&#£ 
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AfleWfctt. £U&^3§KI&*THF 8 ml % Ir (HOPPy) 3 0. 7 0 6 
g (lmmo IK MO 10. 1 0 6 g ( 1 mm o 1) €rA*l/T, 2 OtT^f^ 

zoBu&mm&mm tuxvv s: ^ o . 6oo e (5 

. 9mmo 1) SriBfcfclfe, tr*=/U* pJIKO. 3 7 0 g (4mmo 1 ) 
5 tlWcTHF4mlK»»**fc»«ft3 0mt»TU JEfc 2 0 "CT 5 i» 
HR*ii*5wtfi:J: <E>OHg£K^£ii\ h !) ^3vVT 5 ^Qttgttt*' 

-yVjB-S-lSJSE-Wfeftft- 2 [II^T 5^iti5 »IL, 1 «Jti-S Ir (M i P P 
y) (PrCOPPy) 2 0- 613g (0. 63 mmq 1 ) LT#fc 

10 o C©I^)£ftCHNS.r;i r©^iM, I R.~Cfrofc 0 

(HJS0U2-2) »*3S3tettfl2^* : { 2 - [3- (2-*** V vjju** 
•y^SU) #/Vs<.^rJ z*~/W] [2- (3 -7° at'* 

r;l/7ix;V) -YU^A (III) /N-fc*^V*/W^i/— 

^.(SJIT,' Ir (MiPPy) (PrCOPPy) 2 /VC z^l^iKt 

15 ) 

x^-A (7) (c^oT, OTSSK:lllfi09 3^LfcIr (MiPPy) 
(PrCOPPy) 2 #§#0. 2 4 3 g (0. 2 5mmo 1 ), N- 
,^/—,\, (VCz) 0. 918g (4. 7 5mmo 1) (Ir (MiPPy) (P 
r COPP y) 2 t VC z 5 ■ 9 5). 2, 2 ' -T*/\t * <>f V 7 

20 fa^HJ/V) (AIBN) 0. OlOg (0. 0 6 lmmo 1), Wf/H 
0 m 1 ^AttraSUKfeSrfi'o/tft, 8 Ott 1 OflfrlWRJfc***:. 
[ft!7] 
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IhIJIX Lfc*S-g-#© ^ o o tJn/u & * / — ;vtp tSA ttmt® 

r (MiPPy) (PrCOPPy) 2 /VCzftMl. 0 5 3 g^*i: 
5 LT#fc nbftfc&m&&<VCHNRXfl t (DTC^fttifl* I r (MiPPy) 
(PrCOPPy) 2 t VC z *S 5 : 9 5 ©^/I'JfcT'^fi^UTV^ C<h 

tn = 5/9 5-efc5i:#x:?)il-5. #1^0^na*;VAt©GPC 
frb, li^^ili*^ 3 0 0 O^fcofc (S4¥*5^ 

(HJ6^ 2 - 3 ) . mwmytm+v&.ft 

Ir (MiPPy) (PrCOPPy) ,/VCa*I^#t tBu-PBD 
O^Da*/Ui««(»«8U. Wtt, Ir (Mi PPy) (P r COPP y 
15 ) ,/VC2#I^f#6 6ll/<-tVhKJttt Bu-PBD*3 5ll/< 
— Irv h<t Lfc ilO*?SSr I TO^oV^ctf^S^-hlC^fc*:^- h LTJ? 
$ 1 0 OnmOlMU *r©.bfcJI£*l#«fcT?C a $r 1 0 nm % A 1 & 1 0 
Onmfc#L»«£Ufc. r ©fcflBS**^© I T OfliRliE©, Al«fcA©« 

20 S^^t*i^3%-CfcofCo 

(Hm#J3-l) #ft363fettffc-&*J : C 2 - (3-^->/V7x^) trjIS? 

V] (2-7i-;H?y^) -fy^!7A (III) /3 

(£AT. Ir (HPPy) PPyj/HTftl^Bt) ©^ 
(8) IC^-T ct 5 -"7*0^- 2- (4-^o^- 3 -'-^^ 

25 7x=i;l/) fc°y v'V (HP P y B r 2 ) 0. 099g (0. 2 5mmo 1 ) t 3 

5-^P*f*7xV (HTBr,) 1. 54 9 g (4. 7 
5mmo 1) ( (HPP y B r 2 ) t (HTB r 2 ) a^/HfC 5 : 9 5) ££3t 
SHC&VV ^f^3M/A7SK (DMF) lOmltfTNi (COD) 2 (0 
) (fcJSLCODfi^ ot^^^«A'S*/Tt) 2- (3 
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.**stV7 ^=-?V) t*y^y/3-^v'^ft7x>'#l^ (HPPy/ 

HT*1^) *£-J*Lfc. :OHPPy/HT#M0. 6 2 5 g 

(4mmol) hit (acac) 3 0. 099g (0. 2mmol) £ * * ? 

/Vfc-y (PPy) £ 0 . 062g (0. 4 mm o 1 ) £r*Q;t, 2 5 0Tl"C 1 
Hbl8] 




CQ 
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tKxvmmv, ttmm^m^M^m^x. s^iWr (hppy) pp 

ft&%.$L<Dm 9 5S b^m/^r -V U T^tt^^# «9 3g b» n = 5 / 9 5 T'fc 5 

tt 5 W^fitt*5 8 0 0 0-Cfcofc 

$nSSF«90S^ft» 6 8) 0 S5>fc**W©»3te5S3ttt^«»DM 

Ir <HPPy) P P y 2 /HT«^i t B u - P B D ©^n n *Mf 
JfcSrWMftbfc. Wsspri, Ir (HPPy) PPy 2 /HT*l^ 6 5li^ 
-tyMt'^Lt Bu-PBD*35ll^-tyhiUfc. rO^SrlTO 
15 ^o^/c^^^^-hl-^t-^^- h LXi?.$ 10 0 nm©l«t, ^<E>_k 
C^Iffet-C a^lOnm, A 1 £ 1 0 0 nmlfLlSi: Lfc -O^i 
I TO{l0(ciE(O. A 1 ft||cA©«JESrPPAPbfci 

(«#J 4 - 1 ) OTIjBStirfb^W©*** : 2 - (4 - t e r t -zf^fr- 
20 - (4'— f — /l — tf7znn/V- 4 — [1, 3, 4]^^r^v ? 

T/-;v VPBD tm-to) <D&& 

mm^-i 0-166 5^m\m^^tix^^^^> ypbd^l 

" 25 s?^]tr^[2- (3-^cW=;v7x=;v) fy^^y^^ (I I i) 

/N- t^yV^7/W<y— )\s/2- (4-t e r t-/f^-7x=/W) ~5- 
(4'- l f=/W-lf7*=/W- 4— f/V) -CI, 3, 4]t^tv?T^*l- 
^(BIT, Ir (MPPy) (PrCOPPy) 2 /VC z/VPBD*M 
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TIE**- A (9) fcttoT, iMl-lt^lfcl r (MPPy) (P 
rCOPPy) 2 #i#0. 2 2 2 g (0. 25mmol), VCzO. 6 2 8 g 
(3. 25mmol), ±|Bg»J4- 1 T'^tfcVPBD 0. 5 7 lg (1 
5 0mm o 1 ) (^-/Mfc^ I r (MPPy) (P r COPPy) 2 : VC z : V 
PBD=5 : 6 5 : 3 0), 2, 2'-7^^ (>f y^f p= h !J;V) (A I B 
N) 0. OlOg (0. 0 6 1mmol), OmUBSWP^ 
XWMW&*ftitz.'& > 8 0*C-C1 OB#fi3&Jfc£i2:fc„ 

iRbfc. (elHXUfc*a^<0^ d n ^ ? ; -;vti:SA L t Sit®' 

ftitSI r (MPPy) (PrCOPPy) 2 /VCz/VPBD#I^0 
. 0 8 0 g*»5fcfc ItHfc, 
[ftl9] 
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0\ 



5 



10 



15 



20 




Itfr I r (MP Py) (PrCOPPy) 2 ■ V C z : VP BD = 5 : 65 : 2 
L«: k) / (^^yr«iiS&mtt©»?).3Sb»m+n) = 5/ 9 0-efc5 
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(n^j4-3) mmt%M*<o&ft 

5 . HiS0y4-2-e#e>tufc I r (MPPy) (PrCOPPy) 2 /VCz/V 
PBD*i^©^ Po^^A^frpMUfCc roM^lStitfcSllft 
;*X^>-^J* (I TO) Wv^ c ^77l«±^ - h Ltf ^ 1 0 0 

nm©|«L, -^O-JtlC^S^SrC-C a £ 1 0 n m, AlSrlOOnmi 

mvxmmt mffi&ytm*zntz. e z<Dmmm%.^<o i toui^ie^ u 
mmm 5 - 1 ) n*nm*m&*tt&to ^d-vpbd u^t, pvpb 

i&mW-l 0-1 6 5 5 ^Stii'T^tit V>5*fei^^ P V P B D L 
15 fCo 

mmmi-2X'm^flt^l r (MPPy) (PrCOPPy) /VCz*l 
t 5-1 b tUfc PVPBDC^oo rfvV.M#}&£f|®l Ufc„ Jfc^ 

Ir (MPPy) (PrCOPPy) 2 /VC z*1^6 5li%^ 
20 LPVPBD&3 5M%£ Wf-o ZlO^^SP^ffl^l-Cfce^b^X^^v?^ 
A (I TO) ^^7^1^11-^^ Vn- h fC)?$ 1 0 0 nmOK^ 
^©±}C^S^f&"eC a $ 1 0 nm v A 1 & 1 0 0 nmif ttiHi 
U *«3B3t*^*»fc. i©*«B63te*-7-© I TO<ll£iE£ U A 1 flfl&A* 

(lUSfe^J 6 - 1 ) lHi**IS*«MfeSrWi-5¥*f*:: ^ ys?** (ill) if* 
(2- (2, 4-^7;vtP7i=;i/) f V i?i — h) (5-*?? V &4 
i/^f/Ptfa 10 (£*T, Ir (2, 4-F-p p y) , (5-CH ? MA 
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-pic) t^-to) 

(10) l^fiM^ 'f^m (III) (2- (2, 4- 

>v*u-7 =.->V) t-y^-h) (5- (tKp*^fA') tray-^— H 

(jgiTx Ir (2, 4-F-p p y) 2 (5-CH 2 OH-p i c) tPfrf.) Sr 

5 <&#Lfc. iPfex CI r. (2, 4-F-p py) a C 1] , 121. 6mg(0 
ImmolK 5-kFn^^f;H^=^t45. 9m g (0. 3 mm o 
lh #MH" M 0 6. Omg (1. Ommo 1.) lu7/V^^ii!ETlC*3 

V^JttzkN, N-^fM/VA7 5 Kl Om 1 SrJPx, 8 0"Ct2^S#t 
fc. £U£i$t-5 0ml ©7k*APitfc«, SlF^^/v-ettW Ufc„ 

10 »RU *7A^n?h07-f- (v-y^/K 

^ qq ^A=l : 1 9 (fla»Jfc)) T^Mbfc $ felcttufc^Mf 
y/>7 n n *;VA i 9 S^f B f5 1 1 lu i !5 tfe©^la ^ tt I r (2, 4-F 
-P P y) 2 (5-CH 2 OH-p i c) 10 8. 7mg£#fCo HX*7 5 %„ Pi 
Jfctt 1 H-NMRi CHNjc^tfTfTofc. 1 H-NMR (270 MHz, DMS0-d 6 ), 

15 ppm: 8.54(d, 1H, J = 4.6), 8.3- 8.2(m, 2H), 8.1 - 8.0 0b, 4H), 7.70(s, 
1H), 7.61(d, 1H, J = 4.9), 7.49(dd, 1H, J = 6. 6, .6.6), 7.32(dd, 1H, J = 
6.6, .6.6), 6.9-6.7(m, 2H), 5.71(dd, 1H, J = 8.9, 2.4), 5.46(dd, 1H, J 
= 8.5, 2.3), 5.42(t, 1H, J = 4.6), 4.49(d, 2H, J = 4.6). Anal. Found: C 
48.05, H2.54, N 5. 86. Calcd: C 48. 06, H 2. 50, N 5.80. 

20 [^2 01 
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(10) 



#^T% X^-i* (11) i^tiPtv Ii (2, 4-F-ppy) 2 (5 
-CH 2 MA-p i c) Sr-S-ffcUfCo 5P*>; I r (2, 4-F-pp y) 2 (5~ 
CH 2 OH-p tc) 7 2. 5m g (0. lmmo 1) t 2, 6-5*- t e r 

.OmlKl?gfl?U h!Jxf/V7$yi0 1. 2mg (l. Ommol) 
y;^07^K5 2. 3m g (0. 5mmo 1 ) StJUx.* liaf2lWb 
fc 0 £OSf£K7k5 0ml ^PP*^t'ttaitfc. 

^p*M=3 : 9 7 (#«&)) -C*tSiU^ 0 S fefc**.*:^**^/ 
^pp*;vAi9S^nri:fa!)t§©^i:LTIr (2, 4-F-p 
py)2 ( 5 -CH 2 MA-p i c) 7 0. 6mglr#fc. W8 9% 13^14 
'H-NMRi:CHN»^^fco 1 H-NMR(270 MHz, DMSO-dg), ppm: 
8.53(d, 1H, J = 5.1), 8.28(d, 1H, J = 8.4), 8.22(d, 1H, J = 8.6), 8.1 - 
8.0(m, 4H), 7.70(s. 1H), 7.66(d, 1H, J = 4.9), 7.48(dd, 1H, J = 
6.5, .6.5), 7.31(dd. 1H, J = 6. 5, .6.5), 6.9-6.7(m, 2H), 5.84(s, 1H), 
5.7 - 5,6(m, 2H). 5.47(dd, 1H, J = 8.8, 2.6), 5.24(d, 2H, J = 2.7), 
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1.78(s, 3H). Anal. Found: C 49.92, 
2.80, N 5.30. 
UK2 1] 
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H 2.87, N 5.28. Calcd: C 50.00, H 




(ID 



F 

5 



-2, 4 .^M^S?*-"*— H t*^ (2-7x^y^V) 

?A (I I I) (giTI r (ppy) 2 CI - (StMe) -acac] iB&i") 

10 ^^r-A (12) l^tiPl!:> T^^vVTir h^t 4-^/W^v^Wrn 

FSr^^^Te- (4-^/V7x-;>) -2, 4 -^^^^^ 

Ufc.it>, **ftt>y!>Al. 2 3g (6 0% in oil) (31mm 
o 1) fcM#HftTTM«U lW«fh7tKP77> (^TTHFt 
fci") 6 0ml M^TTk^-eO'C^iPLfCo lOBitCTtW* 

15 2. 5g (2 4mmol) i f y ^ b!) T 5 K 1 m 1 ©S^ 

.mm*mT-$-z>km&(oitm&£.&Lit 0 ot;-c-io«#bfct> 
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y^y J*<D^3r J Q-l/Wlfc ( 1 - 6M) 17. 5ml ( 2 8 mm o 1 ) Srf&Ti" 

K4. Og (26mmol) £rSTl^ 

- 9 £ @* U fc. # b tufekteift-^* £ v* y * ^* 9 A fciq iT-«*t 
nn**^tf>l : 1 U 3E£;&&&#&Lfc 

. #P>tifc»?>ifft»g4t5rilrj:^ I«J^«6- (4 -if 
=;W7x=;W) -2, 4-^f-^>3. Og ( 1 4 mm o 1 ) 

10 tUtfc. lfe^5 6%. P^«CHN5c^^*f, 'H-NMRT'ftofc, l H 
NMR (CDC1 3 ): enol; 5 7.33 (d, J = 8. 1 Hz, 2 H, aromatic), 7.14 (d,- J = 
8.4 Hz, 2 H, aromatic), 6.68 (dd, J = 8. 1 Hz, 1 H, vinylic), 5.70 (d, J 
= 17.0 Hz, 1 H, vinylic), 5.46 (s, 1 H, diketonate-methine) , 5.20 (d, J 
= 11.1 Hz, 1 H, vinylic), 2.91 (t, J - 5. 7 Hz, 2 H, methylene) ,. 2. 58 (t, 

15 J = 7. 3 Hz, 2 H, methylene), 2.03 (s, 3 H, methyl), keto; 6 7.33 (d, J 
= 8.1 Hz, 2 H, aromatic), 7.14 (d, J = 8. 4 Hz, 2 H, aromatic), 6. 68 (dd, 
J = 8.1 Hz, 1 H, vinylic), 5.70 (d, J = 17. 0 Hz, 1 H, vinylic), 5.20 (d, 
J = 11.1 Hz, 1 H, vinylic), 3.53 (s. 2 H, C (=0) CH 2 C (=0) ) , 2.89 (m, 4 H, 
ethylene), 2.19 (s, 3 H, methyl), enol : keto = 6:1. E.A. : Calcd for 

20 C l4 H,0 2 : C, 77.75; H, 7.46. Found: C, 77.49; H, 7.52. 



#ci>-C, A (13) 5 fc* 6 - (4 - t'-;>7x^/V) - 

2, 4 .^ty^ytfSl^i/^Lfc [ I r (ppy) 2 Cl] 2 



Kb 2 2] 




(12) 
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jS&it'C Ir (ppy) 2 Cl — (StMe) -acac] Sr-^Lfco IP"^ 
[Ir (p p y) 2 C 1 ] 2 3 4 2mg (i0 . 32mmol) < ^ttH)!?Al- 
5 8mg(l- 5mmo 1) *5itf2, e r f^-4->f/V 

7i/-;V5mg (0. 0 2 3mmol) ^ 5 ml ON, N-^f^*M7 
5 5'K (&ITDMF tB&-r) UlJ&fl¥U £*UH6- (4 - t*-^7 -2, 
4 _^ i j.y^y2 10mg (0. 9 7mmol) ^*Px.T 6 5^CT? 1 mfflM 

u — .^^m^m^^nx.x- 2 ox^-^^^n^\ nth 

h-?Z> Ir (ppy) 2 Cl - (StMe) - acac] 354mg (0. 49 
mmo 1) &mn&.*H&k UT#fco |*lj£FiCHN5n#$Hfi\ 'H 

-NMR-C^Tofc 'H NMR (CDC1 3 ): 8 8.47 (d, J = 5. 7 Hz, 1 H, ppy), 8.21 

15 (d, J = 5.7 Hz, 1 H, ppy), 7.9-7.5 (m, 6 H, ppy), 7.18 (d, J = 8. 1 Hz, 
2 H, stylyl-aromatic), 7.00 (in, 2 H, ppy), 6.89 (d, J = 8. 1 Hz, 2 H, 
stylyl-aromatic) , 6.75 (m, 5 H, ppy and vinylic), 6.28 (t, J = 7. 3 Hz, 2 
H, ppy), 7.67 (d, J = 17.6 Hz, 1 H, vinylic), 5.19 (d, J = 9. 5 Hz, 1 H, 
vinylic), 5.17 (s,. 1 H, diketonate-methine) , 2.60 (t, J = 7.3 Hz, 2 H, 

20 ethylene), 2.36 (m, 2 H, • ethylene) , 1.75 (s, 3 H, methyl). E. A. "■ Calcd 
for C 36 H 3l IrN 2 0 2 : C, 60.40; H, 4.36; N, 3.91. Found: C, 61.35; H, 4.34; 
N, 3.83. 

[fc2 3] 
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(13) 



(311609 6-3) ^C»)t5lWS:*t5*f# ■ [6 - (4 - V-)V7 
-2, 4 -^f- ^JUri— hi if* [2- (2-t o yv?/V) 

(III) {EAT I r (b t p) a [1- (S tMe) -a c 
5 a c] tm-t) <D&& 

„ (i4) u:*i-J:5fc, 7twthyM-^/i"<>'^o 

• 7^Mm6- (4-tf-^7^^V) -2, 4 .ap-^V^*^** 

j£Ufc„ IP*>, TMUb^MJ t>Al. 23g (60% in oil) (3 1m 
mo 1) *£##H*T-e?MkU ^^Hrh7tKP77V (j^TTHF 
10 tBS-T) 6 0ml &M*LXfcmX* 0 K?fr*P VTz a ro»i»K7-fef;V7t b ■ 
^2. 5g (2 4mmol) t^Wf/V*^*!' H^T5F (gATHM 
PAi W&1-) 1 m 1 ©«^»«t*«Ti-S ^©etJR* 5 ^ U^o 0 TCC 1 0 
a-MStttLfcfc. n-y^/vy^^A^^ri^vrt (1. 6M) 17. 5ml 
(2 8mo 1) %«ITi^6^ U Xfc O'C'C 2 0 Lfc. #b 
15 Jxfc?|J|'fe©?e?R^4-bf=/u^V^v^o5'r K4. Og (2 6mmol)& 
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l^)t-r56- (4-^-^71^) -2, 4 ^irVv^^S. Og (1 

5. 4mmo 1) UX#fc 0 5 6 %„ P^ttCHNjcM, 1 

H-NMR-Cffofc. 1 H NMR: enol; 5 7.33 (d, J = 8. 1 Hz, 2 H, aromatic), 
7.14 (d. J = 8.4 Hz, 2 H, aromatic), 6.68 (dd, J = 8. 1 Hz, 1 H, vinylic), 
5.70 (d, J = 17.0 Hz, 1 H, vinylic), 5.46 (s, 1 H, enol-methine), 5.20 
(d, J = 11.1 Hz, 1H, vinylic), 2.91 (t, J = 5. 7 Hz, 2 H, methylene), 
10 2.58 (t, J = 7.3 Hz, 2 H, methylene), 2.03 (s. 3 H, methyl). ketol 5 
7.33 (d, J = 8.1 Hz, 2 H, aromatic), 7.14 (d, J = 8. 4 Hz, 2 H, aromatic), 
6.68 (dd, J = 8.1 Hz, 1 H, vinylic), 5.70 (d, J = 17. 0 Hz, 1 H, vinylic), 
5.20 (d, J = 11.1 Hz, 1 H, vinylic). 3.53 (s, 2 H, C (=0) CH 2 C (=0) ) , 2.89 
(m, 4 H, ethylene), 2.19 (s, 3 H, methyl), enol : keto = 6:1. E. A. '■' 
15 Calcd for C 14 H 9 0 2 : C, 77.75; H, 7.46. Found: C, 77.49; H, 7.52. 
Ub2 4] 

CI 

YY NaH, n-SuU y^Jvl (1 4) 

o o I J 

*=3f-A (1 5) \zm-T£o^ :©6- (4-t^^^-yv) - 

2, (m*-t£ S. Lamansky, et al. , Inorganic 

20 Chemistry, 40, 1704 (2001) &Cia*c) i^V^figbfc^ ( m -*pp) rV5 
(2- (2-t°y^) Xls'-ST-^—A'') {UT, [I r (b 

t P ),Cl], tm-f-o) SrRJte**-C Ir (b t p) 2 [1— (St -Me) 

-a c a c] Sr^UfCo BP*>, [Ir (btp).Cl], 2 5 3mg (0. 

2 0mmol) «rl0mlON, N-^^^*MT?K (TOMFiit 
25 ) 161mg®6- (4-^7i-^) -2, 4 *1rV^ 
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^ (0. 7 4mmo 1) t 6 4 m g fl^SH" h V *? A*3«J;tf 1 - 9 m g 2 , 
6-i;-tert-^-4- t^Asy^J-fr (J£TF B H T £ B&1") (0 
0 0 8 6 mm o l ) SrflPxT 8 0 tT' 1 ^W^m^ bfc. # b*bfcS*SJB* 
10 0ml OTKt 50ml <T>2 p n TfcA'A&Allx.T «fc < fit 9 U ^^Jf £ 

r£KJ;oTBfc)i:-r-5Ir (btp) 2 [l- (StMe) - acac] 15 
3mg (0. 1 8mmo 1) tt#fc OR* 4 7%). Rfcr* 

10 CHNtcM> 'H-NMRfffcfc. »H NMR: 5 8.40 (d, J = 5.4 Hz, 1 H, 
btp), 7.97 (d. J = 5.4 Hz, 1 H, btp), 7.65 (m, 6 H, btp), 7.1-6.7 (m, 
10 H, aromatic), 6.63 (dd. J = 17.8, 11. 1 Hz, 1 H, vinylic), 6.24 (d, J 
= 8.1 Hz, 1 H, btp), 6.16 (d, J = 7.8 Hz, 1 H, btp), 5.65 (d, J = 17.8 
Hz, 1 H, vinylic), 5. 22 (s, 1 H, diketonate-methine) , 5.18 (d, J = 11. 1 

15 Hz, 1 H, vinylic). 2.56 (m, 2 H, ethylene) ,. 2. 37 (m, 2 H, ethylene), 
1.75 (s, 3 H, methyl). E.A. : Calcd for C 4 0 H 3 , IrN 2 0 2 S 2 : C, 58.02; H, 
3.77; N, 3. 38. Found: C, 57.79; H, 3. 81 J N. 3.55. 



lit 2 5 1 




(1 5) 
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(.mmm e - 4 ) 

mmm 6-1-6-3 x-etf&vtcmimmzmi-z 3 w©¥*fl*w-»' 

N — tf = /V^7/W<y— Al . 55g (8. Ommolh Ir (2, 4 — F — 
5 ppy) 2 (3-ST-pic) 58. Omg (0. 0 8 mm o l h Ir (p 
py) j!- (st-Me) -acac]l. lmg (0. 0015mmol) 
Ir (btp) 2 [1- (StMe) -acac] 1. 2mg (0. 0015 
mmol), AIBN13mg (0. 08mmol) Srflkk h OmlC 

fct^Sr^PO*;VA2 5mll:##H, 2 5 Oml 

(J»*»*ttW) 1- 0 7mo l%t?fcofCo X. ^fi-a-ttW^ 

n*;VAf©GPC^b, afiTO^s«^y^^wv^-ei 2 4 0 o-cfc 

20 mmm 6 -5) ^m&tttm^-v&ft 

Ir (MPPy) (PrCOPPy) 2 /VC.z*l^i:ftt, mMm& 

& t^jfe-t-SJB^^-^^-ttb-ett,' 4 8 0 nm, 5 2 0 nm, 620n 
mtcmSO^Hfco »"*fe©A*tt (0- 3 2, 0. 3 3) "Cfcofc. 

(Hffitt 7 - 1 ) ^©»»3B3tttSwa**-*-s¥*flc : ^ 'J S?* A < I I I > 
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'(2- (2, 4-i?7^P7*s/H ty^t-H (3- (4-lf=/V 
:7a^/V) * h*->tr=«D-*— M (6JLT> Ir (2, 4-F-ppy) , (3- 



(16) t^i-«fc5t-. 2- (2, 4-v?7^D7i^) fcT U ^ 
5 BP*>, -T/U=f^«l«TK*5V>T2-^o*tr V ^8. 69g 

(5 5. Ommol) h 7 t Kn 77V 2 0 0 m 1 i«LT - 7 8t 

£-T?#*PU 1- 6M n-7*Wf5'A©^i>-y»«3 8. 7ml (6 1 
. 9mmol) &3 0$W*rt-CWTUfc. ITI, £ h KfflcM& 7 . 5g (5 
5. Ommol) SrlfcKr b7t Kp7 7> (THF).5 0mll«« 

10 &3 0#*M*T«TUfc. *r«; otmo<^iiu 1-^-2 

4_c^^ / v^- n ^<>'-^^9. 6 5g (5 5. Ommol) i:fh7^ .(Ml 
^ai-zV/^^^^V') ^7^7-^ (0) 2. 3 1g (2. Ommol) Sr^JDx> 
3««ETtc. 6 ttfBHftft Ufcm. BU&mz.mQ'&Mjk 2 0 0ml ZWLV^^— 

15 y;H^P*M:^t^=l = 1 (#«&)) 2 
- (2, 4-77^07*=^) !> i?V«r*fiai©*^^i: UT#fc. 
*6. 00g o »IX^63%, mfen 1 H-NMR i CHN**d*r"Cff ofc. 1 
H — NMR(270 MHz, CDC1 3 ), ppm: 8.71(d, 1H. J = 4.6 Hz), 8.00(td, 1H, J 
= 8.9, 6.5 Hz), 7.8 - 7.7(m, 2H), 7. 3 - 7. 2 (over wrapped with CHC1 3 , 1H), 

20 7.1 - 6.8(m, 2H). Anal. Found: C 68.98, H 3.80, N 7.31. Calcd: C 69. 11, 
H 3. 69, N 7. 33. 



ST-p i c) £P&-f-o) <0&& 



Hb2 6] 



Br 



-Q 



1) n-BuLi 

2) ZnCl 2 



THF 




F 
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&V>T% *=*-A (17) t^1-<fcMw ^yi??A©2^, t'^ ( M - 

?uv) fh7^ (2- (2, 4-^7/^137^^) fu^v) -^ye? 

?A (III) (&IT. [Ir (2, 4-F-ppy) 2 C1] 2 J 
LfCo BP*>> 2- (2, 4-^7;vtD7i^) ty^O. 96 g (5. 0 
mmo 1) t^^Wuj U v^A (I I I) m-thV V AnzKW& (fnftfcfi 
HlgU) i. 0 0g^2-ib^>'X^^-^:*=3 : l©Ml40m 

it^^itJ:^ [Ir (2, 4-F-ppy) 2 C1] 2 £3l£S&3fc£ LT# 
fc 0 4X»0. 7 9 g„ HX¥8 6% 'H-NMRiCHNTcm^T'^To 
fc 0 1 H-NMR(270 MHz, CDC1 3 ), ppm: 9. 12(d, 4H, J = 5.7 Hz), 8.31(d, 
4H, J = 8.6 Hz), 7.83(dd, 4H, J = 7.6, 7.6 Hz), 6.82(dd, 4H, J . 7.3, 

7.3 Hz), 6.34(ddd, 4H, J = 11.6, 10.0, 2.4 Hz), 5.29(dd, 4H, J = 9.5, 

2.4 Hz). Anal. Found: C 43.69, H 3.53, N 3.54. Calcd: C 43.88, H 3.45, N 
3.56. 

Uh2 7] 




(17) 



#CV^T% (1 8) (^tiPt, ^y^^A (HO (2- 

(2, 4-^*d7x=;v) \?Vi?1-—h) .O-t'Kc^y^yt-b) 
0£*T. I r (2, 4-F-ppy), (3-OH-p i c) iPfe-To) 
fc c BP^ [Ir (2, 4-F-ppy) ! C1] ! 121. 6mg (0. 1mm 
ol )^ 3-tKn^fv'f3!)yt4 1. 7mg (0. 3mmol), 
17A106. Omg (1. Ommol) \CT ^^T^*5^-a&7kN, N- 
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>^f/V*M7 5K (DMF) lOmllrM, 8 OtT^UfWtfc. S 
Om 1 ©7K«rflQ*.fc«, g^^A-T'ttttJ L*: 0 *©«F««:»^^ 

: ^nn^A=3 : 9 7 (#«tt)) ^hMM^^'/^ 
pa*/VAJ:?)?l^fti-5ClilwJ;*)lftfe©»afcUT I r (2. 4-F-p p 
y) 2 (3-OH-pic) 1.0 1. OmgWc, HX^7 1%o W'H- 
NMR^CHNTDiWffofco 1 H-NMR (270 MHz, DMS0-d 6 ), ppm: 
13.6(br, 1H), 8.50(d, 1H, J = 5. 9 Hz), 8.25(d, 2H, J = 11.1 Hz), 8.1 - 
8. (Km, 2H), 7.69(d, 1H. J = 5.7 Hz), 7.62(d, 1H, J = 8.1 Hz), 7.53(d, 1H, 
J = 4.6 Hz), 7.50(d, 1H, J = 5.7 Hz), 7.36(t, 1H, J = 4.5 Hz), 7.24(d, 
1H, J = 5.1 Hz), 6.9 - 6.7(m, 2H), 5.66(dd, 1H, J = 8.6, 2.4 Hz), 
5.48(dd, 1H, J = 8.6, 2.4 Hz). Anal. Found: C 47.29, H 2.33, N 5.86. 
Calcd: C 47.32, H 2.27, N 5.91. 
Hfc28] 




Na 2 C0 3 



DMF 



+ 



OH 
HO N 



HO 

O W 




(18) 



#^T% ^=¥-A (1 9) tC^-r«fc ?\C, Ir (2, 4-F-ppy) 2 (3 
-ST-p i c) Sr-a-J&bfco BP^ Ir (2, 4-F-ppy) 2 (3-OH 
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-pic) 106. 5mg (0. 15mmol), »y^A2 0 7. 3 m g 
(1. 5mmolK 2, 6 - i?- t - Kp *V h/Vxy 0 . 3mgiC 

5>{C4 — ^MV-^o^ K9 1. 5 m g (0. 6 mm o 1 ) ^Px.. 8 

5 o o cx'4£?mmwLtzo fci&mzfci oomi *nxx&$mzft.WLi*^x?>M 

9 7 (flcMJfc)) X-»^bfc 0 £ b«tT,&^=¥1*->'/^PP*A'AJ: «9ff^B 
f5;tia9tfe©^littlr (2, 4-F-ppy) 2 (3-ST-p 
i c) 7 2. 0mg£#fc o HK^ 5 8 %„ |Rlj£fi£ 1 H-NMR i: CHNjc^tff 

10 T-fTofCo 'H-NMR (270 MHz, DMSO-de), ppm: 8.59(d, 1H, J = 5. 1 Hz), 
8.3 - 8.2(m, 2H), 8.1 - 8.0(ra, 2H), 7.9(d, 1H, J = 8.6 Hz), 7.67(d, 1H, 
J = 5. 1 Hz), 7.6 - 7.3(m, 7H). 6.9 - 6.7(m, 3H), 5.85(d, 1H, J = 17.8 
Hz), 5.67(dd,. 1H, J = 8.9, 2.4 Hz), 5.45(dd, 1H, J = 8. 9, 2.4 Hz), 
5.29(s, 2H), 5.27(d, 1H, J = 11. 1 Hz). Anal. Found: C 53.71, H 2.90, N 

15 5.03. Calcd: C 53.75, H2.93, N 5. 08. 



Ut2 9] 



HO 
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mmm7-2) I r (2, 4-F-ppy) 3 (3 

-st-p i C ) t*~^w&¥£mmzmi-z¥-***^-'w&M&& 

(£AT, Ir (2, 4-F-ppy)j (3-ST-pic)/VCz*lM 

5 T$-\?=./\s2>sVs*y~-j\s 9 6 6mg (5. Ommo l) fci^lfe^7-l 
-C-S-fife Ufc Ir. (2, 4-F-ppy) 2 (3-ST-pic) 41 

(0 . 0 5 mm o 1 K AIBN 8. 2mg (0. 0 5 mm o 1 ) SrflftTk h/V 
xy2 5mlCii^ £ MclB#PfflT/V=?V&efc£&/^fc 0 8 0 

10 =k**S— /W2 5 Om 1 *fc:WTLTS^tt*ifcJS!£*s jSiS^J: 9 le]i|X Lfc. 

[Hli|XUfcfi-&^^^PD/}>/VA2 5ml^^ C^^Sr^^/ 
-A-2 5 Omi^KffiTVXW&JkZltZZtlZXyffimVti®., 6 O'C-Cl 2 
m^i^t^C <b^J:l5 B6*)^)-efo5 I r (2, 4-F-ppy) , (3- 
-ST-p i c) /VCz*I^7 2 2mgl:#fc 0 

^on^A^GPC^f,, ItfWtd* y ^^IIT* 1 14 0 0 

(^JS0iJ7-3) fj5fe»****BHSfcS:^-*"5 [6- (4-^;V7x-;V) -2 
20 , 4 '*-9->i?*1— tf* [2- (2-b'y^V) xy/fx=;W] y 

(JJJLTx IT (btp), [1- (StMe).-acac] /VC z*fi^#i: 

N- f — /V^7/W<y— /V 1 . 5 5 g ( 8 . 0 mm o 1 h HJfe^J 6-3 "C^- 
25 J^bfcl r (btp), ft - (StMe) -acac] 33. lmg (0. 
0 4mmo 1), AIBN 1 3mg (0. 0 8mmo 1) &Jfck Y^^lsA 0 
m 1 K»#S*, £blCimfflT/i'=r>&i!kZ&Ajtd 0 C<E>^£r 8 0tfC# 

2 5 om i wz.ffiTvxm&tto&vcMisit. mm\z£9®mvit 0 zbiz. 
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[5]iteLfcH-£-^£^ n DaK/I^A 2 5 m 1 ic^j^^ £©ifflK«r* * /— A* 
2 5 0ml c|ifc«|TUTWtfcJR**6-fcK:J:9»*bfca, 60tfl 2B#&B 
X«^5rt(i:J:9 B«j«JT?fe<5 Ir (b t p) , [1- (S tMe) - 
acac]/VC Z *I^ 1. 1 2 g &WfCo 
5 #e>*Lfc*«'S-# ©I r®7GM»b, I r #1 

& (»3t3S3ttt¥.'te) ©^ittO. 5 9mo 1 '%-e£>ofc 0 
^D*MtOGPCH, ItWfS^^f^Mtl 0 8 0 0 

10 ^Jfe^J 7 - 2-C-^-^bfc Ir (2, 4-F-ppy) 2 (3-ST-pic) 
/VCz*I^#, SUfc«7-3Tf^*tfcI t (b. t p) 2 [1 - (S tMe 
) - a c a c]/VCz*S^t^ t B u-PBDO^ po*/V«I 
iLfco Jtsfrtt. I r (2, 4-F-p p y) 2 (3-ST-p i c) /VCz 
6 6. 8 5fC*%, I r (b t p) 2 [1 - (S tMe) - a c a c] 

15 /VCz*S^d5 3. 1 5ft%, tBu-PBD#30. 0 0fi%i Ufc 

o 

^tf>*§}££ I TO^#^fc^7^S«i:^^t°>'= 1 -M-"Cff^ 1 0 0 nmtf) 
Rfc»/ftU ^©±l^l3|ft-eC a&lOnm, A 1 £ 1 0 0 nmlf.Ui 

^HBR**^©**^^^ hA-fcBUfc:*"*-. Ir (2, 4-F-ppy) 2 
(3 _ sx _p i c ) /vCz^Mt/I r (btp) 2 [1- (StMe 
) -a c a c]/VC z^l^tlSt^^^-^i 5 ^^ 4 8 0 nm 
25 W£i6 2 OnmWifilcM^tlfcc fe^^ft (0. 3 0, 0. 3 5) "Cfco 
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10 9i£U&nl3U 
m< n 

15 0. 0 0 0 1 ^m/ (m+n) ^0. 2 

5 . m-s-ga* 5 75^ 5 0 0 0 x-fes r t zmmt-tz* w a 1 755 4 ©v> 

20 T HA* 1 *KlB*©*#»ftttfl*fr*. 
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i o . mm** v 7ttot<o^t y rtt^^^^-^aittsiHstR. 

1 2. TStna*^JRXW:*±IS&JR«>^©— Mtt, iil^tt^^ 
10 *B#&#LTOT0fc UTJ&g-U 

i3. striae y r»i£te¥4fc0>** y rm^um^^/^y-^-m 

tt> laS^i^SjxSSSr-Stpr tSrWftii-S^ 2©wT 

20 14. 1 fefcJSft-TS 1 f0SXH:I)IOttSK:*ft5 2fe£*±fc:3IS3te 

-T ^ 2 ffi«^±©»l^3tt4WSr*"i-5 £ t *mWt-f*>? WA1M13 

17. * l~T A l 1 6 (DV>-ftb^ 1 3«^ia*©J»3te383tett^'&*«:"Sftt' 
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5 19. ±fck UT 5 r i t5 ^ W Al 8lBtt©«t3fe 

io P5t^3fete*a^. 

is siimits^ w^2 ii!to*j6*jtttawii. 

2 4 - ^WAl 2 0 ©vrf *Ld> 1 3SKi|B*0»3t«3tttft:-&«J«r b < tt 

25. n&fB^ y rissiteig^^b^tt, * -^m^^^^t^m x & 
25 27. mmkmmiz.&izfriL— ^-i^^mM^f-m^^m^m^ 
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ms.mmm^m(0{pti:< tt-in, ^w^i 5^u<f4i 6ia«^^ 

3 0 . mU^m-m^m tt, -f^^yh SiXttEPJSilifcU: J: •? ^ § *L5 
10 rt^fttS^WA2 7 75IE2 9 (D^-ffrfr 1 SlfcilBttOtfHBISft*^. 

si. ^MssrW-r 5^^ai-33^T, 
mmm^mm^mmn. * w a 2 7 tsm 3 0 0 wr 1 ^^ib^©*«i 

15 
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